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MONDll: H. Drummondii'Yovx. & Gray.
JA: H. Texana Fisher.

9. C. VIRGata: H. microphylla Torr. (Specific name pre-
occupied under Ccesalpinia.)

10. C. LXTkiCATA: H. glabra Fisher, var. intricate
(Brandg.) Fisher.

Var. glabra: H. microphylla Torr., var. glabra
Watson. H.

H,

1 3- C. multijuga: H.

H. br achy carp

H. melanosticta (Schauer) Gray.
H. melanosticta. var. P

v ar. Greggii
: H. melanosticta, var. Grcggii Fisher.

H.

Jamcsii Torr. & Gray.
H. fniticosa Watson.
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months January —April, and September —December, 189:

The observations were extended to include P. Pfordti of the

gardeners. The temperature varied between 16 and 35°^

It is of interest to note that both of these forms exhibited

marked nutation of the terminal internodes of the stem, since

in the species examined by Darwin such was found to be the

case only in P. gracilis. 3

This circumnutation of the tendril and the internode bearing

it begins when both are quite rudimentary(fig. 3). These move-

ments with the individual movements of the yet immature

r

ternodes below combine to sweep the tendril through a larg*

space during its period of greatest activity, thereby great

increasing the probability of coming in contact with someo

ject which may serve as a support. While this correlation

an obvious advantage, yet it must be borne in mind tna

nearly half the time the tendril is waving through the airwitt

its non-sensitive surface forward, and hence could not grasp

a support should it meet one. It is not necessary to suppf

however, that the tendril has reached the stage of the high

possible usefulness to the plant. , a

When the moving tendril, after it has attained a len £ th

4 or 5
cm

, brings its sensitive surface in contact with anob]
tflf

which acts as a stimulus, a curve is formed at the poin^

contact in a time varying from 30 seconds to 2 minutes.

this happen in the early stages of growth, the curve is sli

the tissues are weak, and the tendril is dragged past or a*

fromthe support. Should the tendril have reached ^
proximately mature stage, the curve will be formed

stntf
rapidly, and the strengthened tissues hold the hook form

to it, and curve still further around the object. If we

a rigid pole with a rattan cane, the curve formed will c '

ilar to that of the jw*tm«* **.n^n'i onrl if we strike tne r^

with a rope one en„ „ & ... &
tendril will be obtained.

young tendril, and if we striKe « ^
id swinging free, the curve of the

L-

In this connection it was thought important to note ^
extent the tendril would respond to various kinds ot

^ ^
Drops of water at ordinary temperature thrown elthe

rva

s

t
,

ly or forcefully against the tendrils produced no cu ^
The contact of the ordinary metallic salts acted sim j^
if the tendril were submerged in these liquids the

osmotic action quickly caused curves. 4

•Climbing Plants, p. 153. Vines: Phys. of Plants, p. 486
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The contact of mercury was without effect, 5 but if the
meniscus of a vessel of mercury be brought forcibly against the
tendril, distinct curvatures resulted.

U ith solids, however, it was found that it would respond
to a contact as- light as that made by a piece of no. 40 cotton
thread, 1" m length. The results of contacts from objects
« glass, woods, metals, stones, fibres, parts of its own and
onerplantswerepractically alike, and the rapidity and amount

rn,17°
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?

ended alt °S ether upon the force of impact and
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impossible to ascribe to them any great degree of select

intelligence.

The tendrils can coil in such manner as to fasten to air

any object except a polished plane surface. If the objc

a cord or a twig- the free end coils around it as in the ropee

periment, while the portion between the plant and the

port is thrown into spiral coils. If a board whose width

nearly equal the length of the tendril be placed in corr

with it, the tip will hook around the farther edge while a Iff

spirals are formed which lie flat on the surface. Thi **

be seen that the size of the object which may be grasped

»

limited only by the length of the tendril, while it can

an object however small since the tendril can coil so clo

as to obliterate the central enclosed space. This adapts

was still further shown by the manner in which it fastens to*

crevices of a brick wall. In doing this the tendril tip findsiO

way into the small surface cavities of the bricks and fall

coils, filling up the cavity in such manner that it cannot*

dislodged without rupturing the tissues.
.

Tendrils thrust into smooth glass tubes 2
mm

in diaffl*j

formed curves throughout their entire length, while tin

flexible tip formed a solid spiral completely filling up the «*

of the tube. It required a force of io-20
?r »to dislock *j

tendrils. Still others placed in tubes scarcely lar Ser T
themselves could not be withdrawn without breaking or cr

ing the tube. m
If a tendril during its period of irritability does not co*

in contact with any object reacting as a stimulus, it *_

completing its growth, slowly form into a continuous n»

left handed irregular spiral. . ffc

Should the tendril grasp some object with a Port, °"

hl | r
ji

tip, the portion in contact with the object grows s»g

length and by its manner of curvature forces its tip

around the object if it is not too large, and at the nv

increases the thickness of the part in contact, as a
i

<

result of the pressure. The tendril may grasp an ob) ^
time during its period of activity, but the part be ^
support and base will not form spirals until it has att

maturity, which is from a few hours to two da: W»

the immediate cause of coiling is the inequality ot

the upper and lower sides of the tendril. How this ^
• ty is brought about need not concern us at this P01 "

tendency to curve were strongest at the tip and dec «.

"I

.ftf
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wro at the basal portion, the free tendril would coil in the
form

.
helix and no torsions would result. The strength

curving power, and of the tendril, are so proportioned
bt the

1 ulting spirals are all o. 3
cn

to o. 5
1™in diameter and

cannot lie concentrically, but must form side by side. This
of o rse, that torsions are set up. In the free coil-

ing tendril it can revolve and relieve these torsions. In the
tendril f ned at both ends, however, this is impossible and
" tftl

P lrals wcre all in one direction the torsion would be
F«t enough to work serious injury. The fastened tendril
"P"* to form spirals either near the base or the support on
^•nz maturity. This part coiling with its spirals all in

tendril Tl

° f C° UrSe tWistS the conti g uous straight part of the

«wrtl, \ tWIStiDg continues until the induced torsion is
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'
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tips of tendrils by means of loops of soft cotton cord to de-

termine their lifting strength. With weights less than s

grams many close spirals were formed lifting the weigh

several centimeters. With the increase of weight, more open

spirals resulted. Still higher only weak curves were made.

while tendrils weighted with twenty grams were held entir

straight, and this may be safely taken as the limit of the

ing power (fig. 3). These effects, however, are modified by

feet of the traction of the weights on the tendril. 7

The results obtained by the dynamometers are doubtless*

greater value. Of these, three types were used. One 1

consisted of a spiral spring of brass suspended from a hoo

an upright wooden standard after the manner of the Jolygrav-

ity balance. The tendril is fastened to the lower end of the

spring and the amount of tension determined by an arbitr

scale. The second form was the lever dynamometer wni

is in general use and needs no description here.

The most satisfactory results, however, were obtained

the use of Vochting's dynamometer. 9 This machine is

signed for use with a clinostat, but can be used in deteri

ing tensions of all kinds. It is simple, convenient and re

ble. (See plate X.) It consists essentially of two conif

arms of metal io cm and 6 CIU
in length, separated by a

JJ
(s). The long arm (c) carries the spring and the shor p^-

er (d) and is curved back a short distance below the p •

'

(1) and tapers uniformly throughout to the lower end w

a sharpened point. The shorter arm (b) joins the ^
arm by an ordinary hinge joint. This arm tapers

lower end, terminating in a small hook (e), aIMLf
alT

sca |«

arc scale (f) which slides under the pointer. The
f

marked into fifteen divisions so arranged that a P ^
the hook (e) will be indicated in grams by the pointe

^ ^
spring (s) is made of gold for greater reliabilit

^/\
n

ot h e re r

ened to the long arm by two small screws. The

slides freely along the shorter arm as the pressure va^
^

the plate the machine is shown registering a tensio

of a tendril of Passifiora Pfordti. , , c0f ds

The plant at the base of the tendril is attached b>^ ^
an iron post (n) driven firmly in a board. The ^"-j^tl*

the dynamometer is driven into the board in sudrpo_

7 W. Pfefier: Ber.Verhandl. K. Sachs. Gesell. Wiss. v. 638-j*.

"Pfeffer: Die periodischen Bewegungen der Blattorgane W>-
•Berichte der. deutchen bot. Gesellschaft, vi. 279. (1888).
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the straight tendril will pass the curved portion without touch-
ing, and catch the hooked end of the short arm with its curved
tip. Any tension set up is indicated directly on the scale.
The tendrils tested with this type of dynamometer exhibited
tensions of 3 to io em

.

The function of the tendril is doubtless to pull the growing
shoot up toward the light and fix it to a support. It occupies
» supra-axillary position and the internodes are from 3 to iO cm

" length. The work of each tendril as it in succession comes
tomaturity

, s to lift its internode and the undeveloped inter-
nes of the growing shoot. On testing it was found that

gmws portion of the plant never reached a weight of 1-
,

ZlTT W6 Hfted ^ two adjoining tendrils rarely

caittM* ; j :

US Jt wil1 be seen that ea ch tendril is

vision,
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"uence o n

™ne

r

SS
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Explanation of Plate X.

Figure I. Passiflora Pfordti; Vochting's dynamometer attached to teac

b, short arm, c, long arm, d, pointer, e. hook, f, scale, l, curve of long arm

spring, n, iron post.

Figure 2. Passiflora cmrulea; a, tendril carrying weight of nineteen grtfl

slightly curved near base, b, tendril cariying weight of nine grams, spiral Mi

tip, c, tendril grasping tendril b, which it has pulled from the perpendicul

Figure 3. Passiflora asrulea; a, growing tip of shoot with unde\ «•
drils, b, tendril slightly sensitive and nutating, c, tendril capable of (

tendril nearly mature —in the period of highest activity.

The limitation of the term "spore."

CONWAYMACMILLAN.

Every one who has attempted to define his teems ot da

use has probably met with the same experience th

writer might describe. Words, easily definable at fir

morecome more and more vague as their implication is

understood. In view of the scantiness of botanical t

of scientific volo Ky, although it is one of the richest

laries, there is great need that the import of common

should be examined with much care to avoid the err

over-, or under-definition. Every work that appears P ^
some new and generally barbarous verbal technically

tend rather to cloud than to clarify perception, Fon ^
in that most excellent little compendium on the cr

yP^Jjj
plants, lately published from Bennett and Murray,

grieved to find that the word "sperm," properly emp ^
as in animal, biology, is diverted to a peculi

.

necessary meaning and is taken as a synonym of th P^
f

"fertilized egg," when it would have been much prete

unify the terminology by calling the antherozoid or

a "snerm " and thus recoenizinsr what it is neces

animal and th P^

plant,

"sperm,"
cognize as fully as may be that the
alike, for the higher groups of organisms, in product ^
cells and that these cells are, even in their intimate ""^
nomena of development, strictly analogous, if n ot a

homolocrOUS.
4

... aj<

alar about *>t>

At present I wish to speak in partic
the word "spore" in botanical writing, and it tt n0 '

to offer any historical or highly exhaustive d,sCU
j*

terrT ,

time, but simply to show how under the genera ^
are a number of ideas that clear thinking demand*^
kept separate. In the first place it may be no t


